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(54) BONDING EQUIPMENT 

(57)Abstract: 

PURPOSE: To protect products against contamination caused by gas 
generated from adhesive agent when an inner lead is bonded. 
CONSTITUTION: The electrode 7 of a semiconductor chip 2 is connected to 
a lead 5 mounted on the primary surface of an insulating tape 1 1 through the 
intermediary of adhesive agent 1 2 by a bonding tool 4. An exhaust hole 45 is 
provided to the inner circumferential wall of a tape guide 10 of a bonding 
equipment member adjacent to a bonding spot. The exhaust hole 45 is 
connected to an exhaust pump through the intermediary of an exhaust pipe 
47, Therefore, even if gas is generated from adhesive agent at bonding, it is 
forcibly exhausted out of a bonding equipment, so that gas is restrained from 
being solidified on the surface of the equipment members such as a tape 
guide, a clamper 9, and the like, and consequently products such as carrier 
tapes or the like can be kept free from contamination caused by the above 
coagulations. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Bonding equipment characterized by forming the exhaust air means which is bonding 
equipment which connects the electrode of a semiconductor chip to a part of lead attached in the 
principal plane of an insulating tape through adhesives, and carries out the forcible exhaust air of the 
gas which occurs at the time of bonding in the bonding equipment member close to a part for a bonding 
area. 

[Claim 2] Said exhaust air means is bonding equipment according to claim 1 characterized by being 
constituted so that said gas may go caudad and may flow. 

[Claim 3] Bonding equipment characterized by establishing the gas injection device in which are bonding 
equipment which connects the electrode of a semiconductor chip to a part of lead attached in the 
principal plane of an insulating tape through adhesives, and a gas is sprayed on the generation-of-gas 
section so that the gas which occurs at the time of bonding may be dispersed caudad. 
[Claim 4] The bonding equipment characterized by to be formed the exhaust-air means which carries 
out the forcible exhaust air of said gas in a part for a bonding area at the bonding equipment member by 
which contiguity arrangement was carried out while having the gas injection device in_which are bonding 
equipment which connects the electrode of a semiconductor chip to a part of lead attached in the 
principal plane of an insulating tape through adhesives . and a gas is sprayed from the upper part toward 
the gas which occurs at the time of bonding . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bonding equipment in TAB (Tape Automated 

Bonding), especially inner lead bonding equipment. 

[0002] 
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[Description of the Prior Art] As for electronic equipment, lightweight-izing, a miniaturization, and thin 
shape-ization are demanded for high-density-assembly-ization from the component side from the 
functional side. Moreover, the resin seal (resin package) mold semiconductor device with good 
productivity with an ingredient cheap as a package gestalt and is used abundantly for reduction of the 
manufacturing cost of electronic parts. TCP (Tape Carrier Package) in which the lead was formed on 
the front face of the thing and an insulating film using a metal leadframe as a resin package mold 
semiconductor device etc. is known. As a tape carrier package (TCP), there is mold TAB (mold TCP) by 
TAB (Tape Automated Bonding) and transfermold. 

[0003] TAB mounting technology is indicated by the Kogyo Chosakai Publishing issue "electronic 
ingredient" May, 1991 issue. May [ of the same year ] 1 issue, and P25-P36, for example. The mounting 
approach to LCD of a LCD (Liquid Crystal Display: liquid crystal display) driver and a TAB driver is 
indicated by this reference. 2 color plating tape is indicated by this reference, and the purport [ "2 the 
presentations of the pewter of — OL who is the tape finished by plating from which a color plating tape 
differs an inner lead and an outer lead are Sn90% and Pb10%, and it is divided by solder resist" ] 
publication of between an inner and an outer is carried out about 2 color plating tape at it. 
[0004] Moreover, TAB for LCD drivers is indicated by issue, and P32 and P33 on Hitachi Semi- 
conductor "Operation division Gain" January 30, 1990. On the polyimide tape around the hole for 
equipping with an LSI (large-scale-integrated-circuit equipment) chip, copper foil (lead: 35-micrometer 
thickness) is stuck through adhesives as the TAB product is shown in the TAB cross section of said 
reference. Moreover, the solder resist is prepared in the front face except the inside-and-outside edge 
part of said lead. 

[0005] Moreover, the class of TAB tape is illustrated, there are an one-layer tape which consists only of 
a copper pattern, a two-layer tape which attached copper to the film directly, and a three-layer tape 
which stuck copper foil and a film using adhesives, and the purport publication is carried out the Kogyo 
Chosakai Publishing issue "electronic ingredient" July, 1989 issue, July [ of the same year ] 1 issue, and 
P22-P26. The adhesives of an epoxy system are used as adhesives on which a tape and a lead are 
pasted up. The point that the adhesives of an epoxy system are used abundantly is indicated by the 
incorporated company press journal issue "monthly SemiconductorWorld" (semiconductor world) 
November, 1982 issue, October [ of the same year ] 15 issue, and P81. 

[0006] On the other hand, TAB with a bump is indicated by the Nikkei Business Publications issue 
- "Nikkei micro device"-March,1986-issue, March [ of the same-year ] 1 issue^ and PI 28=P1 35. Gang - - 
bonding [ in / in this reference / inner lead bonding ] "there are the two approaches of gang bonding. 
One heats a chip at 100-275 degrees C at a heater from the bottom, temperature of a bonding tool is 
made into 380-540 degrees C, and it makes a pressure as 31-61g / lead. It is the approach (low- 
temperature bonding) of setting up temperature and a pressure lower and carrying out bonding. Another 
is the approach (elevated-temperature bonding) of both making high 490-540 degrees C and a pressure 
with 62-94g / lead, and carrying out bonding of the temperature of a bonding tool, without heating a 
chip." purport publication is carried out. 

[0007] On the other hand, the structure of the TAB bonder which performs inner lead bonding to issue, 
and P178-P185 on Kogyo Chosakai Publishing issue "guide to TAB technical" January 25, 1990 is 
indicated. As for a TAB bonder, a chip is laid on the heat insulator on a heating stage. Moreover, this 
chip is positioned with a chip guide. A film carrier is guided by the tape guide. Bonding of the tip of an 
inner lead is carried out to the electrode of a chip by the descent pressurization of a bonding tool. 
[0008] 

[Problem(s) to be Solved by the Invention] As shown in drawing 9 , after inner lead bonding equipment 
positions the carrier tape 3 to the semiconductor chip 2 laid on the stage 1, it drops a tool (bonding 
tool) 4 and connects the electrode (bump electrode) 7 of a chip 2 with the inner edge (inner edge of an 
inner lead 6) of the lead 5 of the carrier tape 3. Moreover, said carrier tape 3 is guided at a clamper 9 
and a tape guide 10. By the way, at the time of said bonding, since 100 degrees C and the bonding tool 4 
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are heated by 500 degrees C, the carrier tape 3 will also be exposed to an elevated temperature, and 
volatile gas 13 (an arrow head shows by a diagram) generates said stage 1 from the adhesives 12 which 
paste up lead 5 on the insulating tape 1 1. If this gas 13 contacts the front face of a tape guide 10, it will 
be solidified, and it adheres to tape-guide 10 front face. If sequential are recording of the liquefied 
congelation 14 is carried out, a congelation 14 will be transmitted, will flow and fall the front face of a 
tape guide 10, and will adhere to the front face of a tape 11. Electrical installation is not performed 
between conductor layers in the case of mounting, but this congelation 14 causes poor mounting, when 
it flows and adheres to the outer lead 15 by the side of the outer edge of lead 5 from becoming an 
insulator. 

[0009] The purpose of this invention is to offer the bonding equipment which can prevent contamination 
of the product by the gas which occurs at the time of bonding, or a bonding equipment member. The 
other purposes and the new description will become clear from description and the accompanying 
drawing of this specification along [ said ] this invention. 
[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. That is, the inner lead bonding equipment of this invention 
is the structure of connecting the electrode of a semiconductor chip to a part of lead attached in the 
principal plane of an insulating tape through adhesives, and the exhaust air hole is established in the 
inner circle wall side of the tape guide which is a bonding equipment member close to a part for a 
bonding area as an exhaust air means for carrying out the forcible exhaust air of the gas which occurs 
from adhesives at the time of bonding. It connects with an exhaust air pump through an exhaust pipe, 
and this exhaust air hole has come to be able to carry out the forcible exhaust air of said gas out of 
equipment. 

[001 1] In the inner lead bonding equipment by other examples of this invention, the exhaust air hole is 
established in the top face (semiconductor chip installation side) of a stage, and the gas which occurred 
from adhesives has structure exhausted by going caudad and flowing. 

[0012] In the inner lead bonding equipment by other examples of this invention, it has the structure 
where the gas injection device in which a gas was sprayed on the generation-of-gas section so that the 
gas which occurs from adhesives at the time of bonding may be dispersed around was established. 
[0013] While the gas injection device in.which a gas is sprayed on the generation-of-gas section is 
established so that the gas which^occurs from aclhesive^ at the time of bonding may be caudad - — 
dispersed in the inner lead bonding equipment by other examples of this invention , the exhaust-air hole 
which constitutes an exhaust-air means is established in the top face ( semiconductor chip installation 
side ) of a stage , and it has the structure which goes caudad , and passes and exhausts the gas which 
occurred from adhesives . 
[0014] 

[Function] Products, such as a carrier tape, are no longer polluted with the congelation produced by 
coagulation of gas since the phenomenon which solidifies gas on a bonding equipment member front face, 
such as a tape guide since it is exhausted out of equipment compulsorily [ being directly drawn in by the 
exhaust air hole with which this gas was formed in the tape guide even if adhesives to gas occurred in 
the inner lead bonding equipment of this invention at the time of bonding ], and a clamper, was 
prevented. Moreover, contamination of a bonding tool can also be prevented. 

[0015] Since said exhaust-air hole has be establish in the stage side in which a semiconductor chip is 
lay in the inner lead bonding equipment by other examples of this invention and the flow of the gas for a 
bonding area serves as a downflow which goes caudad and flows , the forcible exhaust air of the gas 
which occurred from adhesives is carry out without touch the bonding equipment member close to a 
part for a bonding area , and products , such as a carrier tape , are no longer pollute with the 
congelation which produced by coagulation of gas . 

[0016] Since it has the structure of dispersing caudad the gas which occurs from adhesives at the time 
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of bonding in the inner lead bonding equipnnent by other examples of this invention, the gas which 
occurred from adhesives is removed from a part for a bonding area, without touching the bonding 
equipment member close to a bonding area, and products, such as a carrier tape, are no longer polluted 
with the congelation produced by coagulation of gas. 

[0017] While dispersing caudad the gas which occurs from adhesives at the time of bonding in the inner 
lead bonding equipment by other examples of this invention, in order to exhaust gas compulsorily from 
the exhaust-air hole established in the stage side in which a semiconductor chip is laid, the forcible 
exhaust air of the gas which occurred from adhesives is carried out without touching the bonding 
equipment member close to a bonding area, and products, such as a carrier tape, are no longer polluted 
with the congelation which produced by the coagulation of gas. 
[0018] 

[Example] With reference to a drawing, one example of this invention is explained below. The top view 
showing the tape carrier the sectional view showing the important section of inner lead bonding 
equipment according [ drawing 1 ] to one example of this invention, the top view in which drawing 2 is 
the same and showing a tape guide, the typical front view in which drawing 3 is the same and showing 
the outline of inner lead bonding equipment, and whose drawing 4 are work pieces, the top view showing 
the tape carrier to which semiconductor chip be fixed by the inner lead bonding equipment of this 
invention, as for drawing 5 . the top view in which drawing 6 shows the tape carrier package with which 
the closure of the semiconductor chip be carried out by resin, and drawing 7 are the top views showing 
the tape carrier package of a simple substance. 

[0019] This example explains the example which applied this invention to the inner lead bonding 
equipment of reel tow reel structure. The inner lead bonding equipment which connects the inner edge 
of the lead stuck on the whole surface of the bonding equipment of this invention, i.e., an insulating tape, 
through adhesives and the electrode of a semiconductor chip with solder, such as AuSn, has the stage 1 
in which a chip (semiconductor chip) 2 is laid, as shown in drawing 3 . The heater 20 is built in this stage 
1. A heater 20 is set as 100 degrees C, and it is controlled so that a stage 1 becomes 100 degrees C. 
Consequently, the chip 2 on a stage 1 will also be heated by about 100 degrees C. 

[0020] On the other hand, up, the clamper 9 and tape guide 10 of frame structure of said stage 1 which 
all have openings 21 and 22 into a central part are arranged, the carrier tape 3 is inserted between 
these clampers 9 and a tape guide 10, and it extends only. The carrier tape 3 is rolled round by the 
take-up reel 29 which began to be undone one by one from the reel 24 attached in the reel attachment" 
shaft 23 of loader equipment, was guided at the delivery roller 25, extended between the clamper 9 and 
the tape guide 10, and was guided at other delivery rollers 26, and was attached in the paper winding 
shaft 27 of unloader equipment. 

[0021] As shown in drawing 4 , said carrier tape 3 makes a subject the insulating tape 1 1 which has 
constant width, and is formed. A tape 1 1 is formed with a polyimide resin film with a thickness of 125 
micrometers, and has the sprocket hole 35 on both sides. Moreover, while the rectangular device hole 
36 is established in constant spacing along with the longitudinal direction, the slit hole 37 is formed in 
the center of a tape 1 1 near this device hole 36. And two or more leads 5 are formed in the both sides 
of said device hole 36. While one lead group, i.e., an output lead, projects slightly [ an end ] in said device 
hole 36, the other end has extended on a tape 1 1 . Moreover, while the lead group of another side, i.e., a 
power input lead, projects slightly [ an end ] in said device hole 36, the other end has extended on a 
tape 1 1 ranging over the slit hole 37. These leads 5 are formed by etching copper foil, after sticking 
copper foil on the tape 1 1 on which the device hole 36 was formed through the adhesives 12 (refer to 
drawing 1 ) of an epoxy resin system. Moreover, lead 5 part around said device hole 36 is covered by 
solder resist 39. 

[0022] On the other hand, corresponding to said stage 1, the tool (bonding tool) 4 is arranged above the 
stage 1. A heater 30 is built in this bonding tool 4. and 500 degrees 0 is made to maintain the 
pressurization section 31 at the tip (lower limit) of the bonding tool 4. The bonding tool 4 descends, and 
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as shown in drawing 1 , it forces the inner edge of the lead 5 of the carrier tape 3 on the electrode 7 of 
a chip 2. This forcing (sticking by pressure) is performed for 0.5 - 1.5 seconds. The bump electrode 7 of 
said chip 2 melts, a chip 2 and lead 5 will be connected by this sticking by pressure, and inner lead 
bonding will be performed. 

[0023] By the way, although this is one of the descriptions of this invention, as shown in drawing 1 - 
drawing 3 , in the inner lead bonding equipment of this invention, the exhaust air means which carries 
out the forcible exhaust air of the gas 13 which occurred from the adhesives 12 of the carrier tape 3 is 
established. This exhaust air means consists of the exhaust air hole 45 established in the inner circle 
wall side of the opening 22 of the tape guide 10 which is an equipment member close to a part for a 
bonding area, the exhaust pipe 47 connected through fitting 46 (refer to drawing 2 ) so that it might be 
open for free passage in this exhaust air hole 45, an exhaust air pump 49 connected to this exhaust pipe 
47, and an exhaust gas processor 50 connected to this exhaust air pump 49. Said tape guide 10 has the 
exhaust air hole 45 in the inner circle wall side of opening 22 while serving as a frame which has opening 
22 in the center of a rectangle plate, as shown in drawing 2 . Moreover, by the pilot hole 52, the exhaust 
air hole 45 is led to the periphery part of a tape guide 10, and is connected with fitting 46. Sequential 
forcible exhaust air is carried out from the exhaust air hole 45 which carried out opening greatly. 
Moreover, since a part for a bonding area is met and it has become comparatively high temperature, the 
inner circle wall side of a tape guide 10 is exhausted in the state of gas, without solidifying, even if jgas 
13 touches the inner circle wall side of a tape guide 10. Therefore, contamination of the product of the 
carrier tape 3 grade by adhesion of a congelation can be prevented, without the congelation of gas 
adhering and collecting on a tape guide 10. 

[0024] The carrier tape 3 by which bonding processing was carried out with the inner lead bonding 
equipment of this invention serves as the structure of having a chip 2 into device hole 36 part, as shown 
in drawing 5 R> 5. In this carrier tape 3, after that, as shown in drawing 6 , a part for the toe of a chip 2 
and lead 5 is covered with spreading by transfermold or the dispenser with the package 55 by resin. The 
tape carrier package (TCP) 56 is formed in this condition, and this TCP56 is twisted and shipped to a 
reel. 

[0025] At the time of mounting, TCP56 is pierced in the metal mold section of outer lead bonding 
equipment, is used as the semiconductor device 57 of the tape carrier package structure of a simple 
substance as shown in drawing 7 , and is mounted in a desired substrate by outer lead bonding 
equipment. ~ 
[0026] 

[Effect of the Invention] 

(1) In the inner lead bonding equipment of this invention, in order to exhaust promptly the gas which 
occurred from adhesives at the time of bonding out of bonding equipment with an exhaust air means, the 
effectiveness of stopping polluting bonding equipment members, such as a tape guide to which it shows 
carrier tapes including product parts, such as a carrier tape and a semiconductor chip, and a clamper, by 
gas is acquired. 

[0027] (2) Since it is not polluted by the gas which the bonding equipment member close to a part for a 
bonding area generated from adhesives in the inner lead bonding equipment of this invention by the 
above (1), the congelation by the coagulation of gas also stops also adhering to said bonding equipment 
member front face, and the effectiveness that contamination of the product part by this congelation can 
be prevented is acquired. Therefore, while a lead and the conductor layer of a wiring substrate will be 
electrically connected in the good condition and the dependability of mounting becomes high at the time 
of mounting, without covering the outer edge part of a lead with an insulating congelation, the yield of 
mounting improves. 

[0028] (3) Since a bonding equipment member is not polluted by the gas which occurred from adhesives 
in the inner lead bonding equipment of this invention by the above (1) at the time of bonding, it becomes 
unnecessary to carry out cleaning of a bonding equipment member frequently, and the effectiveness 
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that an equipment operating ratio improves is acquired. 

[0029] (4) The above (1) The synergistic effect that improvement in the mounting yield of a tape carrier 
package can be aimed at by - (3) while according to this invention polluting a product part and a bonding 
equipment member is lost and being able to plan manufacture cost reduction of a tape carrier package 
from improvement in the product yield and improvement in an equipment operating ratio by the gas 
which occurred from adhesives at the time of bonding is acquired. 

[0030] Although invention made by this invention person above was concretely explained based on the 
example, this invention is not limited to the above-mentioned example, and that it can change variously 
in the range which does not deviate from the summary may overemphasize for example, form an exhaust 
air means in bonding equipment members other than a tape guide. Drawing 8 is the example which 
established the exhaust air hole 45 which constitutes an exhaust air means in the chip installation side 
of the stage 1 in which a semiconductor chip 2 is laid. With this structure, the gas 13 which occurred 
from adhesives 12 goes caudad, and flows (downflow). and forcible exhaust air is promptly carried out 
from the exhaust air hole 45 established in the stage 1. Therefore, there are not the clamper 9 which is 
a bonding equipment member close to a part for a bonding area, a tape guide 10, and a thing by which 
gas 13 contacts the bonding tool 4 further, and a congelation is formed, either. 

[0031] Although the compulsive exhaust air means of downflow structure can protect contamination by 
gas 13 enough, in this example, the injection device was established above the tape guide 10, and 
contamination by gas 13 is prevented. That is, the injection plate 60 of frame structure is formed above 
the tape guide 10. This injection plate 60 has the structure where the pilot hole 61 was formed in the 
interior along with the frame. Moreover, two or more nozzles 62 are formed in the inferior surface of 
tongue of said injection plate 60. Although illustration is not carried out, while the pilot hole 61 of said 
injection plate 60 is connected to a supply pipe, the feed pump which supplies a pure gas (for example, 
nitrogen gas) is connected to this supply pipe. Therefore, the pure gas 63 is injected from said nozzle 62 
by the 1 1th page of a tape, and the gas 13 which occurred from adhesives 12 comes to disperse caudad. 
This gas 13 that dispersed is inhaled and exhausted in the exhaust air hole 45 of said stage 1. In addition, 
what is necessary is just to set up the arrangement include angle of said nozzle 62 so that exhaust air 
effectiveness may become the highest. 

[0032] In said example, although the exhaust air means and the injection means were put side by side, 
the pollution control of the product part by gas 13 or an equipment member can be attained also in the 
^case of an injection means. In this case, it-is necessary to make it the gas 1 3 which chooses the" ~^ 
arrangement include angle of the nozzle 62 prepared in the injection plate 60 in said injection means, and 
flows with the injected pure gas 63 disperse caudad through the perimeter of a stage 1, without 
contacting the bonding equipment member close to a part for a bonding area. 

[0033] Although the above explanation explained the case where invention mainly made by this invention 
person was applied to the inner lead bonding equipment in the TAB product manufacture used as the 
background which is a field of the invention, it is not limited to it. This invention is applicable to the 
equipment of the same kind which generates gas at the time of bonding. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the important section of the inner lead bonding equipment 
by one example of this invention. 

[Drawing 2] It is the top view showing the tape guide in the inner lead bonding equipment by this 
invention. 

[Drawing 3] It is the typical front view showing the outline of the inner lead bonding equipment by this 
invention. 

[Drawing 4] It is the top view showing the tape carrier which is the work piece to which an assembly is 
performed by the inner lead bonding equipment by this invention. 

[Drawing 5] It is the top view showing the tape carrier to which the semiconductor chip was fixed by the 
inner lead bonding equipment of this invention. 

[Drawing 6] A semiconductor chip is the top view showing the tape carrier package by which the closure 
was carried out by resin. 

[Drawing 7] It is the top view showing the tape carrier package of a simple substance. 

[Drawing 8] It is the sectional view showing the important section of the inner lead bonding equipment 

by other examples of this invention. 

[Drawing 9] It is the sectional view showing the congelation attachment phenomenon by the generation 
of gas and gas condensation in conventional inner lead bonding equipment. 
[Description of Notations] 

1 — A stage, 2 — A chip (semiconductor chip), 3 — Carrier tape, 4 — A tool (bonding tool), 5 — A lead, 
6 — Inner lead, 7 [ — Tape, ] — An electrode (bump electrode), 9 — A clamper, 10 — A tape guide, 1 1 
12 [ — An outer lead, 16 / — Lead pattern, ] — Adhesives, 13 — Gas, 14 — A congelation, 15 20 [ — 
Reel, ] — 21 A heater, 22 — Opening, 23 — A reel attachment shaft, 24 25 26 [ — Heater, ] — A 
delivery roller, 27 — A paper winding shaft, 29 — A take-up reel, 30 31 — The pressurization section, 
35 — A sprocket hole. 36 — Device hole, 37 [ — Fitting, ] — A slit hole, 39 — Solder resist, 45 — An 
exhaust air hole; 46 47 [- — A pilot hole, 55 / — A package, 56 / — ^A tape carrier package (TCP), 57 / 
— A semiconductor device, 60 / — An injection plate, 61 / — A pilot hole, 62 / — A nozzle, 63 / — 
Pure gas. ] — An exhaust pipe, 49 — An exhaust air pump, 50 — An exhaust gas processor, 52 
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i^TiB«$nTi.i5. ;i(DS:mz{t 2 fe;* -7+5=— yt:: 

4^7=— -f >:^- U - h* 1 7 - F ^Bfi ^ >c 



(2) 

2 

+ ± D tt± ^ njt 7=-- * -5 - O L (D A > ^''CD 
Sn9 0%, Pbl0%T*>D, -f>:>-i:7'i' 

[0 0 0 4] ^fz. m^'^^'Qtm.^-mwmw--mM 

roainj 1990^1fl30H^fT. P3243 J;J>*P33l:: 
tt, LCD h'^-r A'fflTAB t::)liTtB«$nTVi-5o 
TABiin°ptS. WfBS:g)i«TABSK®tC431,>T*$nT 
1,^.5 J; 5 tc, LS-I (;>:«^i*i«|5Ii?SgK) ^^-y^^S 

^J^^UTffl?@ (U-h* : 3 5/xmff) A^'IADf^tt^n 

[0 0 0 5] SAc. I^Htf^^fr r«^^^!|Sfj 1989^ 
7^^, |5l^7^1B^fT. P22~P26(Ctt. TABt^ 

--f(r:>mm.i>m'ffi^n. mn^-yo^t^i^u.^ im^r 

^*7-i';l'AtCja^#ttfc2lT— ffi?Si:7 

20 tLT^. ji.Tf-^yifi<D^mMifimm^nx\^^^. x.if> 

ayi/Xv-V'— ^-;i/^fT r^fiJSemiconductorWorld 
(-fe5z:>^i7^- ^-^UK) J 1982¥11^^. PI¥ 

10^15B%fT> P81(CfB«SnTl.i^. 
[0 0 0 6] BMBPa^fT ra^V-f i^PT^A' 

^7.J 1986^3^^, |WI^3^1H^ff, P128~P135t' 

{J/N'^T'f^TABfCOViTffi^^nTti^. ;iCDS:fi^t3 

Jf^ yif\z:DJ.^X. L^j^yif • ■^^yy'^ y if (Dif5m\t - 
30 zi-r)$,?>o — Ott5^->7'€rT*^?) t-^'— T 1 0 0~2 
7 S'CtCiDl^UT, ^>x^ >^ • U/-;i/C0®S^3 8 
0~540'C, ffi:^J^3 1~6 1 g/'J-Ki-r-S. 

s., m.tit^\z'&.mzm.'&\^x-!f^y'f^yift^-Jofk 
{^T^t-yf^yif) x$>^o fc-5-o«, ^yzf^m 
ift-B-ftc. ;r:>x-i' >^ • u/-;i/coiBa&4 9 o~5 4 

Ot:, ffi;'3^6 2~9 4 g/'J-h'i, tt)tCi^<LT 

[0 0 0 7] m:^. xmm^^mn rTABS^riAP'^j 

40 1990^1^ 25 B^fr- P178~P185(r«. -f>:^U-h'^' 
>t'i' >i^*fT5TAB7}^>3^0«ig(Cd^>TlBt£Sn 
TI.^-5<, TAB4^>y«. M7.x-v^±«l?*^li^± 

-i Y\zii-z>x{tm^^-^ti^o 7^;uA4^^ u-v«. x 

[0 0 0 8] 

50 >i7'g«lJ. 0 9tc^-rJ;^lc, X7^-vi±{;:««^ 
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(3) 

3 

6 0|^« <i:^-7 7'2(D«® (;\'>y«ffi) 7^mm-r 

mzn^t. SIHti 1 4 «x-:7':^'f H 1 0 ooss^e 

t)oTgitn^*.> 1 1 (?D«ffi(I'f«f -5. ^(DM 

t^m(n>TO^ u- H 1 5 tc#«bfc«^, 
[0 0 0 9] *^B.^®awtt. 4^>7''f >i^B#tc:5s^-r 20 

[0 0 10] 

f2cDi*3 0T*-5o T^it)-^. *^BJ«-r>:^U- F# 

LT5{ 0 ^ n;t u - \^o^~mz^mw^ v y©*® 30 

yi^^^\zjBimr^^-y'f^ y^mmmix$>^j- 

^mK\m%n^-^^-stV'-zm%.-t^y-f\z^m.^t\.. m 

[0 0 11] ifW^(r>m<n>mMm\z^^^y-r^)-Yit- 
y=r^y^^m.\z^^^-z\%. m%'Kfs^7.7—=y<jy\M 

[0 0 12] *^?^cofacoS;^«3J[IJ;^^>:^1J-H:4^ 

5> ^ ^ :tf X 5: H 1: fR^SS: ^ # -5 ct -5 (C ;y X % {I 
^ X i« It e. nfc«ig t o 

[0 0 13] i^m.Wi(r>'ii!L<D-m&m\z^^<y-r')-Yif^ 
y^^ >yg«tifei^Tii. 4^>^^' >^^»#t'««^jA^ 

^'^'^t^ii7.^-y^-)j\zm.W.^^^^o \z1i7.^^%\z 



4 

^ T:^ ici^ o T »fi L Tfi^m-r ^ i o T t ^ -5 , 
[0 0 14] 

[f^ffl] *^Bj«-r>:^U-H;}^>X'r>i^SM(l43l^ 
[0 0 15] *5SBJ©ffi«SlJK«sj(Cj;S-f >^U-K4^ 

>:ygB^©^#:©gitn(iT*{c[6]*^o TStns y '5' > 7 

[0 0 16] *5§B^©ftficollii«»JtCJ;S'f >:h'J-H4^ 

e. % ^ -r s 7. $ T t c jn Sit $ -a- s «f t o T 1/ ^ s ;i 
td^e.,- s«SiJ*^e>^^L7t;y7>«, t^yy"^ y^mz 
mmLtc^-yj'^ yi/msmnzmn^:itfji<^^yy' 
>c>i/a5ii-*^5)i**sn, :f}7.<Dmm\zj:^x^\:rzm 

[0 0 17] :$-mm(Di^<Dmm.M\z^^-i y-ru-i'yf- 
y^T-i y ^Mm.\z^^^x\i. it-yf-^-yifrnz^mm*'' 

x^^^ o^y'-:/m(Dms,Amm-^nti<u^o 

[0018] 

xmm-r?>o mut^^mMo-mmmiz^^^yi-u- 

F:J^>x^ >^gB®Sg|5>£^t-ifffi0, H2tt|5li;< 
x-y;^'i' F€rS^r¥®EI, S3(i|wii;<<>^u-K 

3l^>x^' >^SfitD«tS^^-rii^WlEBIll, EI4«'7 

(D-(yi-v-v-!f^yy=^yif^m\z^'ox^^mii^^yy 
W^y ■:^i)mmxiiit S n;t x- ^ U ^/^ >;/ ^-i^ 
^in-t^mxh^o 

[0 0 19] '®iiss^jT'«. 'j-;uh':7ij-;u^jgc» 
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(4) 

5 

X— V 1 ^^ffLXt^i-So C<D7.7^-v 1 iCttk — ^ 2 0 

-So ^COjg*, Xx-v^ 1 ±©^-7^2 1 0 cess 

[0 0 2 0] huISXt— 1 (Dto-r*^±;^tCH. 10 

ti-rntsf *gi54i-t'FjiD^2 1,22 ^#-r^#«igcD 

i7y>nQ ty'—-:f1i^ h* i o iwMic^^ u-V^-t' 

7' 3 ttp-i^'SM® 'J 2 3 {cix 0 {^tt e.nfc 

m2 7 {cixo#tt^nit#?xu-JU2 9 \z^^m>^ri^ 

[0 0 2 1 ] Htite^f 1- 'J-\rx-:7'3(4. ia4ir^-rJ:^ 
iz, -^ta^^-r^JfeSttWx-T'i i^i^^fcbT}^ 

fi^^nTli-S. fctPiiim-^ I 2 5 um 

-y h^-;U3 5 5rWbTli-g>. ^tz, ^—-flKDfp^ 

\zit. A^:^\^iz^<ir>X^?Mmizmmo:)'r/'<-f 

3 6*^'^tt^nTli'5>ttt>ir, ircD-T^A'-f XTf:— ;i/3 

tdiBT'/^'-f ;u 3 6 <Dmm^z^t. m^<n 'J ~ 5 _ 

IStt^nxtT^o -:5f<73U-HI¥, -Ti^c^o-fem:^'/- H so 
<t!l)S«7.U h?L3 7 SrS^UT-T— T'l l±(C®ftbT 

nit^^-yi 1 {cx#+->^BiJS®ig«^ji 2 
^iYvxmm^^vmncmi. mm=&jiy^>'^-r 

[0 0 2 2] ffi:;^, WIBXt— v^l [C*fi$;LT7.x— V 

•:>Ti/i-s, ^>^-<>-!fy—)i4it'^y\^x, mi\z^ 

2 0«^7(;Jf L#lt^, «0. 
5~1. 5g>©rafTt>nS, Z(DE.m\Z^^Xmi9-y 50 



y 2 (DA>-ymm 7 -fy^mifx^y y 2 1 u - k s aMi^ 

[0 0 2 3] t:i5T\ :inAi:^mM<D!^^(D—Z>X$> 

1 2;i)^e.»*L.fc;97> 1 3 ^^mi^m-r^mm.^^A^ 

jaSUfcS«a5t^T'^^x-y:y< K 1 0<DWPg|5 2 2 

®F^j^igs}'^it6nfcgfmA4 5 :i<Dmm,n4 5 

{Ci«®-r?)cfc^tC»^4 6 (|il2#H?,) ^^LTj^aS 

n;ts^^/i-f y4 7 cros^^/wy4 7 tc^j^^n 

fcfi^^z}^>>^4 9 t, ;i©fi^M:}^>:/4 9 icft^^n/i 

-fKiofS, El 2 (cs^-r J; 5 (C, Jg^S^ftJ^tCP^P^ 
2 2 <&*-r^«!^^t;^i^tife{C, MPa52 2©F^jlM 
ffitcS^m7^4 5^*L-Tl^^o fifa7^:4 5«^?L 

5 2\z^-oX^--:/-n'i H 1 0©^1-;iSB5^-{c^dm. « 
^4 6 i:»;i^'-2)ct5tcfj:oTi/^^„ < g|P b^cP^ 

o(Dp^mmM\t.. ^^y^^yif^^\zii^mhx]tm.&im 

eBt:*fxi 3*^*MnTfe«@-r-g.:i<J:/i<;y;^cD4^^ 

h' 1 0(c{^«LT?SS-2)Cifc7^i:<, «@tiW{^«tCJ; 
^ 4- ^ U -^T^- 3 ^:*^l*ihT# 5 J: -5 tr 

[0 0 2 4] ifWM(D'iy-)-^)-\r^^yf^yifmm\z 

'5'\Z^st^o\Z. t'/N-1-X3}^-J1'3 6g|5»tC5^->7'2^ 

J:^^^tcJ:oT. 06 t::s^-rJ;-5(::^-y 7^2:13^;^/^ 
- K 5 CD|*iaa5^*^*Uv>tCj:^/1-7^r-i^5 5 Tffit^ 
n-So :i(Ott^T5"-y^-V'J-\:'A°>i''5r--:; (TCP) 

5 Qtm^^n. ^®TCP 5 6tt'j-;Kr#^#tt?) 

[0025] TCP56«. ^gP§, 7'i'^iJ-Kd^> 

mmzn^^n^, 

[0 0 2 6 ] 

[^iJiloxi*] 

(1) *:»i3)l©-f >:^-U-H3J<>t''1' >^SatC*5liT 
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(5) 

[0 0 2 7] (2) ±fB (1) HJ;D. *^BJCD'r>:^ 

\z£mLfzyn>y'^ >ifmmmit^. 

^s® gi5«a ffl I' *f X ^ @ Id <t ^@!^ L < 
tit). :i(Dmmwz^^mffnm»<Dmmm±r'^^t 

[0 0 2 8] (3) ±tB (1) *^?qO'f>:^ 

\'^m^mmznt^f&<ii^^<f&ri. ^^mMmm^'i^i. 

[0 0 2 9] (4) ±fS (1) ~ (3) JCiO, 

[0 0 3 0] &.±^mm^iz^-:>xti-^nrcmM^mm 
mizm-^^Mci^mzm.mvrzA^, :^mmiit±^mmmiz 

4Lfc;y7>i 3«, T:tr{c[i^A^oTjJiEn (y'^>7n 

-) , 7.7—i^nzmif^ntzmm.y^4 5^^>im'PA^iz 
^mam^n^o vtza^-ox. ^^>7=^ y-^m^iZT&m 

[0 0 3 1 ] y^>yn-mm(D^mm^^mz^-oT 10 

x-y;tf-f F 1 0©±;&(ci!aS=r««7j^'Ktt?>nT;^J7. 1 

1 o«±:;^iwtt«i«ig©'!i»t«6 Qtimn^nx^^^^, 

saietM^ e 0 w^jl 6 1 (S^t^^'gjciti^sn^ t 
t%\z. ^(Dm%^mz\tmmim.w {fzt7L\t^mii 



T. sfireiitWL 6 2t)-^ibmmfi%^& 3mT—-:f\ 1 

[0 0 3 2] HfffBSisg0ij-e«. m%^Wi.tm^^^^m 

HfllBiitW^aicfettsifiWffie ofc^tt-siSMTLe 2C) 
BHis^s^^sj^bT, mm^nrzmmim.^Q 3\z^-D 
xm.ni>i37.i 3t^. 4^>7'-f >^5'gi55i-icjfla-r^**> 

[0 0 3 3] &.±.<Dmmx'\t^thxif%m^\z^-ox 
ti.-^rLrzmM^^<7^m^}zfi-Drznm^mx$>^T AB 
m^m.i&\z^n^^yi-')-\^^-y^^ yi^^m\zmm 
\^Tzm-^\z-o\^^xWim\^fzt^. ^ntc^«$n-5fe®T 
\t.t£.\,^. if%m\tt-y'f^ y^mz-)37.^%±-t^nm 

[Ell] ^%m(n-'mmm\zii^'iyiry)-\^if.y^^ 

[0 2] *^?^(cj;?)-f >:^U-^*#>7'^•>i^eM^' 
[03] *%B^^;:J:^<>:^'J-^'3J^>■7'^' >;?'SM» 

«ts ^ ^^MiEffi HI T s ^ o 

[04] *%B^lCj;^-1'>-^-U-h'#>7'f >^;^ga(C 

[0 5] :^%m<D-iy-r')-\'if-y'T^yif^m\z^-z> 
x'^mw^yzftim'^^nfzT—-:^^^ 'j-^€r^-r¥M 

[0 6 ] 7WiiiT'i>f±$nfe7"-7'^^ ij 

[0 7] ^#:CD5^-y^^ 'Ji'A-7':r-vSr^T¥ffl0 
[0 8] *%a>3<z)ffi©^JS««J(cJ;^-f >:»-U-K4^>7^ 

[0 9] m^<D-^ y-r^j-\^n'^y^^ y^mmiz^iif^b 
:^ xm^t:»7.mm\z^^mmmimm.m^^rwimm 

9" :;7^>/-?> 1 o-7"-7';y-f K. 11-x-:^. 1 
2-JlE«^J. 13-;tf7,, 14-"«@t), IS-J'^:^' 
U-K, 1 6-U- hV-?^->, 20 - b-^, 21, 
2 2-MPa5> 2 3-U-;W^*lll, 2 4-U-;U, 2 
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(6) 



so-t-^^. 3 1 •••jfjpm^, 3 5-xyp^r^> h 



JO 

\')^ny^'-iy (TCP) . 5 7-¥«#:g«. 6 0 
6 1-^?L, 6 2-"PBm, 6 3-?t^?:i:a 



[Ell] 

15 5 A5 22 13 6 2 4 7 )3 13 





i-:Xf-/ 2--J-^r 5-*J-K 





6 35 



A7.,i^'A^ 37-;i'J-yl"5^ 39 - v^^?'■^'>'";L^ 



[EI 7 ] 




[0 8] 

62 61 63 56 7 4 2 6 63 61 60 62 



5-';-k Jl"t-7' 55-n-rffr-i/ 57- 44|ii1feJ[ 




2-fv:?* U-V-H/ S-'J-r 
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(7) 



[0 5] 



[06] 



15 5 6 36 2 6 35 




3 15 5 55 35 56 




2- t^r 3 -^T'jvf-r 5-'J-K 



3-=tTiivf'r 5-'j-K n-f-r 

39- 55-f-;3*^^.j;i? 
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